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FOREWORD

This volume is part of a ten-volume set that describes the mechanical and electro-
mechanical systems of launch vehicle SA-8 and launch complex 37B that function
cither during the prelaunch countdown or in the event of a launch abort. The
mechanical and electromechanical systems of the launch vehicle that function
during flight are also described,

The ten-volume set is prepared for the Functional Integration Section, Systems
Integration and Operations Branch, Vehicle Systems Division, P&VE Laboratory,
MSFC, by Systems Engineering Branch, Chrysler Corporation Space Division
under Contract NAS 8-4016.

This volume describes subsystems and components of launch vehicle SA-8 and
launch complex 37B that make up the pneumatic distribution system. The infor-
mation is presented in three sections: functicnal description, index of finding
numbers, and mechanical schematics. The teclnical content reflects the functional
system design information available on March 3, 1964,
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SECTION 1
FUNCTIONAL DESCRIPTION
1.1 INTRODUCTION

The pneumatic distribution system receives gaseous nitrogen (GN9) and helium (He)
from the nitrogen and helium storage facility (volume IV) and distributes these gases
to the S-I stage, the S-IV stage, and the instrument unit of launch vehicle SA-8. The
pneumatic system also supplies the GN9 and helium required for prelaunch service of
the vehicle and pressurizes the on-board GNy and helium systems that function during
flight,

Figure 1-1 illustrates the functional relationship of the various major assemblies
and subassemblies within the pneumatic distribution system,

1.2 PNEUMATIC DISTRIBUTION SYSTEM OPERATIONS

Pneumatic distribution system operations covers in detail the distribution of helium
and GNg to components, systems, and subsystems of the launch complex and vehicle
on-board storage systems. The operation and function of each major equipment in
the system is described in detail.

1.2.1 Pneumatic Control Distributor Operation - The Pneumatic control distributor
(PCD) (figure 3-1) receives GNg and helium at 6000 psig from the GN5 and helium’
storage facility (volume IV)., The GN, section of the PCD supplies 6000-psig GNo to
valve panel B, and 3000-psig GN¢g to valve panels No, 5, No. 9, and No. 10, and the
deluge purge panel. The helium section of the PCD supplies 6000-psig helium to valve
panel A, and 3000-psig helium to valve panels No, 5, No. 9, and No. 10, Spare lines
are provided in each section for future use.

1.2.1.1 GNg Section. The GNg section of the PCD receives GNo at a pressure of
6000 psig through three input lines. The three lines route the GN9g to similar pres-
sure reducing networks within the PCD., The 6000-psig GNo input is reduced to

3000 psig in each network and is routed to a common manifold. From the manifold,
GNg is routed to the valve panels and various other components located in the vehicle
and launch complex. Because of the similarity of the pressure reducing networks,
only one network is described in detail.

Opening Manual Valve A1452 allows the 6000-psig GNo to flow past Relief Valve
A1451 to 10-micron Filter A1453. GNg is then routed into a reference pressure
line through Manual Valve A1471. The reference pressure line is supplied by all
three input lines and the pressure is monitored by Pressure Gage A1468 and
Pressure Transducer A1469. The reference pressure line supplies 6000-psig
GNs to Pressure Regulator A1467. GNg at 3000 psig from the pressure regulator
flows past Pressure Gage A1464, through Solenoid Valve A1463 and Orifice A1461
to the domes of mainstream Pressure Regulators A1457 and A1458.
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The mainstream input to Pressure Regulators A1457 and A1458 is reduced to
3000 psig and is routed to Distribution Manifold A1577 through Manual Valve
A1459,

The 6000-psig GN9o supply line can be bled by Manual Valve A1473 through Check
Valve A1586 into Vent Manifold A1509. The 3000-psig reference pressure supply
line between Manual Valve A1471 and Solenoid Valve A1463 can be bled by Manual
Valve A1466, through Check Valve A1465 into Vent Manifold A1580. The other two
pressure reducing networks which supply the distribution manifold function in the
manner described with one exception. Mainstream Pressure Regulators A1505,
A1506, A1481, and A1482 receive their dome-loading reference pressure from
Pressure Regulator A1491 instead of each pair using a separate reference supply .

GNo at 6000 psig is routed through Manual Valve A1497 to valve panel B, GNg dis-
tribution to valve panel B is controlled by Manual Valve A1516 and monitored by
Pressure Gage A1518, The distribution line can be bled by Manual Valve A1519,
through Check Valve A1579, into Vent Manifold A1509.

Distribution Manifold A1577 distributes a demand supply of GN, to several valve
panels and equipments, Distribution through each supply line from the manifold
is controlled by a manual valve and monitored by a pressure switch. Each supply
line can be bled by a manual vent valve through a check valve to the vent manifold,

The following list summarizes the finding numbers of components in each supply line.

Manual

Manual Pressure Vent Check

Supply Line Valve Switch Valve Valve
Valve panel No. 5 Al1534 Al1543 A1561 A1570
Valve panel No. 9 A1537 A1546 A1564 A1573
Valve panel No, 10 , A1536 A1545 A1563 A1572
Valve panel No, 10 A1535 Al1544 A1562 Al1571
Deluge purge panel Al1533 A1542 A1560 A1569
Deluge purge panel A1532 A1541 A1559 A1568
Vehicle service structure A1531 A1540 A1558 A1567
Spare A1530 A1539 A1557 A1566
Spare A1538 A1547 A1565 A1574
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The distribution manifold can be bled by Manual Valve A1529 through Check Valve
A1528 into Vent Manifold A1580. Distribution Manifold A1577 is protected from
overpressurization by Relief Valve A1526 and A1527 which are vented into Vent Mani-
fold A1580. To conserve helium when performing a functional checkout of the helium
system, GNg is supplied to Distribution Manifold A1635 through Manual Valves
A1584 and A1694. The interconnecting line between the two distribution manifolds
can be bled by Manual Valve A6058 through Check Valve A6059 into a vent manifold.
Distribution Manifold A1577 supplies GN9 through Manual Valve A1523 to Test Con-
nector A1521. Pressure in the distribution manifold is indicated by Pressure Gage
A1525 and Pressure Transducer Al1524 through Shuttle Valve A1581, Test Connector
A1521 provides a second input to the shuttle valve and is used to connect a calibrating
pressure to the pressure transducer and the pressure gage.

1.2.1.2 Helium Section. The helium section of the PCD receives helium at a pres-
sure of 6000 psig through two input lines. The two lines route helium to similar
pressure reducing networks within the PCD. The 6000-psig helium input is reduced
to 3000 psig in each network and routed to a common manifold. From the manifold,
the helium is routed to the valve panel and various other components located in the
vehicle and launch complex. Because of similarity of the pressure reducing net~
works,only one network is described in detail.

Opening Manual Valve A1611 allows helium at 6000 psig to flow past Relief Valve
A1610 to 10-micron Filter A1612. The helium is then routed into a reference pres-
sure line through Manual Valve A1627. The reference pressure line is supplied by
both input lines and is monitored by Pressure Gage A1603 and Pressure Transducer
A1604. The reference pressure line routes helium at 6000 psig to Pressure Regula-
tor A1626. The 3000-psig output from the pressure regulator flows past Pressure
Gage A1623, through Solenoid Valve A1622 and Orifice A1620 to the domes of main-
stream Pressure Regulators A1616 and A1617. The mainstream input to Pressure
Regulators A1616 and A1617 is reduced to 3000 psig and is routed to Distribution
Manifold A1635 through Manual Valve A1618.

The 6000-psig supply line can be bled by Manual Valve A1629 through Check Valve
A5406 into Vent Manifold A1509. The 3000-psig reference pressure supply line
between Manual Valve A1627 and Solenoid Valve A1622 can be bled by Manual Valve
A1624 through Check Valve A1625 into Vent Manifold A1697. Helium at 6000 psig
is routed through Manual Valve A1611 to valve panel A. Distribution to valve panel
A is controlled by Manual Valve A1631 and monitored by Pressure Gage A1634,
The distribution line can be bled by Manual Valve A1633 through Check Valve A1696
into Vent Manifold A1509.,

Distribution Manifold A1635 supplies helium on demand to several valve panels and
equipments. Distribution from each supply line is controlled by a manual valve and
monitored by a pressure switch. Each supply line can be bled by a manual vent
valve through a check valve to the vent manifold. The following list summarizes
the finding numbers of components in each supply line,
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Manual

Manual Pressure Vent Check

Supply Line _Valve Switch Valve Valve
Valve panel No, 5 Al1647 A1656 A1674 A1683
Valve panel No. 9 Al646 A1655 A1673 Al1682
Valve panel No. 10 A1650 A1659 A1677 A1686
Valve panel No, 10 A1651 A1660 Al1678 A1687
Vehicle service structure A1648 A1657 A1675 A1684
Inoperative line Al1649 A1658 Al676 A1685
Spare Al1654 A1663 A1681 A1690
Spare A1653 Al1662 A1680 A1689
Spare A1652 Al661 A1679 A1688

Distribution Manifold A1635 can be bled by Manual Valve A1645 through Check Valve
A1644 into Vent Manifold A1697. The distribution manifold is protected from over-
pressurization by Relief Valves A1642 and A1643 which are vented into Vent Manifold
A1697, To conserve helium when performing a functional checkout of the helium sys-
tem, GN9 is supplied to Distribution Manifold A1635 from Distribution Manifold
A1577 through Manual Valves A1584 and A1694. The interconnecting line can be bled
by Manual Valve A6058 through Check Valve A6059 into a vent manifold, Distribution
Manifold A1635 supplies helium through Manual Valve A1639 to Test Connector
A1638, Pressure in the distribution manifold is indicated by Pressure Gage A1641
and Pressure Transducer A1640 through Shuttle Valve A5403, Test Connector

A5405 provides a second input to the shuttle valve and is used to connect a cali-
brating pressure to the pressure transducer and pressure gage.

1.2,2 Valve Panel No. 5 Operation - Valve panel No. 5 (figure 3-2) receives GNy
and helium at 3000 psig from the PCD. GNy is distributed at supply pressure and at
reduced pressures to various launch complex and vehicle subsystems. The helium
section of the panel is inoperative.

GNo supplied to valve panel No. 5 is filtered by 5-micron Filter A2052 and flows past
Pressure Gage A2053 to Distribution Manifold A2054, The following paragraphs
explain the distribution paths of GNg through valve panel No. 5.

1.2.2,1 Swing Arm Control Panels and Environmental Control System Supply .

Opening Manual Valve A2055 allows GNg at 3000 psig to flow into Pressure Regulators
A2056 and A2057. Pressure Regulator A2056 reduces the input to 50 psig. The regu-
lated output is routed past Relief Valve A2157 to load the dome of Pressure Regulator
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A2057, Pressure Regulator A2057 has an internal relief valve which ensures that
the output of the regulator is never greater than the pressure supplied to the dome.
The internal relief valve is exhausted through Check Valve A2165 to a vent manifold,
The 50-psig output of Pressure Regulator A2057 is supplied to the distribution line
and is monitored by Pressure Gage A2059 and Pressure Switch A2061 through Shuttle
Valve A2060. Test Connector A2064 is used to connect a calibrating pressure to

the pressure gage and pressure switch. Relief Valve A2058 protects the distribution
line from overpressurization. The distribution line can be bled by Manual Valve
A2063 through Check Valve A2072 into Vent Manifold A2159. The output of the
distribution line is routed to the umbilical tower where it is used to supply an inert
atmosphere in valve panel No. 9 and the swing arm control panels (volume VII).

The output is also supplied to the environmental control system facility where it

is used to activate pneumatic control valves (volume VI).

1.2.2.2 Launcher, Short Cable Masts, Holddown Arms, and Valve Box Purge
Supply. Opening Manual Valve A2119 allows GNg at 3000 psig to flow to Pressure
Regulators A2120 and A2121. Pressure Regulator A2120 reduces the input to

50 psig. The regulated output is routed past Relief Valve A2158 to load the dome
of Pressure Regulator A2121. Pressure Regulator A2121 has an internal relief
valve which ensures that the regulator output is never greater than the pressure
supplied to the dome. The internal relief valve is exhausted through Check Valve
A2134 to a vent manifold. The 50-psig output of Pressure Regulator A2121 is
supplied to the distribution line and is monitored by Pressure Gage A2123 and
Pressure Switch A2125 through Shuttle Valve A2124, Test Connector A2073 is
used to connect a calibrating pressure to the pressure gage and pressure switch.
Relief valve A2122 protects the distribution line from overpressurization, The
distribution line can be bled by Manual Valve A2127 through Check Valve A2128.
GNsy at 50 psig is supplied to the launcher for purging the electrical panels, to the
short cable masts to purge the umbilical plate housings, to four holddown arms to
purge switch housings, and to a valve box on the launcher to purge the enclosure.

1.2.2.3 Swing Arm Accumulator Supply. Opening Manual Valve A2066 allows GNo
at 3000 psig to flow to the umbilical tower swing arm hydraulic systems where it is
used to charge the accumulators. After deactivation, high pressure locked within
the lines can be bled off by Manual Valve A2067, through Check Valve A2068 into
Vent Manifold A2159,

1.2.2.4 Gas Bearing Supply. Opening Manual Valve A2077 allows GN, at 3000 psig
to flow through Check Valve A2079 into 10-micron Mechanical Filter A2080. The
GNg then flows through a three-stage purifier consisting of Purifier Chambers A2103,
A2102, and A2081. The GNg is filtered again by 2-micron Filter A2071. The GNy
then passes througlt Orifice A2082 to Solenoid Valve A2083, Solenoid Valve A2083
normally controls the application of the gas bearing supply to the vehicle. Manual
Valve A2084 may be opened to bypass the solenoid valve, Test Connector A2106 is
used to connect a gas analyzer to the supply line., Manual Valve A2085 and Test
Outlet A2086 are used to make a leakage check of Check Valve G502 (ﬁé‘ure 3-7) on
the vehicle. After the storage spheres on the vehicle are filled and the supply line
deactivated, any leakage of the check valve may be detected by opening Manual Valve
A2085 (figure 3-2) and making a soap test at Test Outlet A2086. The supply line is
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vented by Manual Valve A2087 through Check Valve A2088, and into Vent Manifold ‘
A2159. Supply line pressure actuates Pressure Switch A2075 which in turn acti-

vates Elapsed Time Meter A2076. The elapsed time meter records the activated

time of Purifier Chambers A2081, A2102, and A2103 and is used to determine their

servicing intervals. The gas bearing supply is routed through swing arm No. 3

and flows to the vehicle through Quick-Disconnect Couplings A3248 and G500. (See

figure 3-7.)

Inside the instrument unit, the GNo supply is filtered by 20-micron Filter G501 and
passes through Check Valve G502 to fill one-cubic-foot Storage Sphere G503. Pres-
sure Switch G505 Transmits a high-pressure OK signal to remote monitoring equip-
ment wnen the sphere is pressurized to 2852 (+100) psig. Pressure Switch G506 is
a low-pressure safety switch that actuates if the storage pressure should decay to
1375 (+33) psig during standby operation. When low pressure is sensed, Pressure
Switch G506 energizes Regulator Valve Assembly G507 and deenergizes the ST-124
stabilized platform. Manual Valve G504 is used to calibrate Pressure Switches
G505 and G506. Regulator Valve Assembly G507 is a two-rate pressure reducer,
filter, and heater. In the normal condition, GNg flowing through the valve assembly
is filtered, regulated to 30 psig, and heated to a temperature of 25 C, Internal
heaters, controlled by Thermostat G509, heat the GNo as required. The valve
assembly uses pressure from a feedback line as a reference for maintaining a
stable pressure within the gas bearings. A decrease in the reference pressure
causes the output of the valve assembly to increase. Conversely, the output of

the valve assembly will decrease if the reference pressure increases. Thus, the ‘
pressure within the gas bearings is held constant for both ground and high altitude
conditions. When Regulator Valve Assembly G507 is energized, the main path
through the valve assembly is blocked, The GNg then flows through an internal
bypass orifice which reduces the pressure to approximately 4 psig. The reduced
pressure permits safe bearing run-out while the speed of the ST-124 gyros decays
From the valve assembly, the GNy flows through 20-micron Filter G508, passes
through Manifold G510, and is then routed to the gas bearings of the ST-124
stabilized platform.

1.2.2.5 GNjy Distribution Manifold Supply (Figure 3-2). Dome-loaded Pressure
Regulator A2091 furnishes GNo at 750 psig to Distribution Manifold A2092. Pres-
sure Regulator A2090 reduces 3000-psig GNyg to 750 psig to load the dome of Pres-
sure Regulator A2091. Pressure Regulator A2091 then regulates the output to
maintain a constant pressure regardless of the flow rate, Pressure in the manifold
is monitored by Pressure Gage A2094 and Pressure Switch A2096 through Shuttle
Valve A2095. Test Connector A2100 is used to supply a calibrating pressure to the
pressure gage and pressure switch, The distribution manifold can be bled by Manual
Valve A2098 through Check Valve A2099 into Vent Manifold A2159. During operation,
the manifold is protected from overpressurization by Relief Valve A2093.

1.2,2.6 Level Adjust Regulator Supply and S-I Stage LOX Replenish Valve Supply.

Opening Manual Valve A2108 allows GNy at 750 psig to flow into Pressure Regulator ’
A2109. The regulator is an internally-loaded pressure regulator whose output is set
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to 25 psig. The 25-psig output pressure is routed through the distribution line/to the
level adjust regulator in the fuel transfer complex and to the S-I stage LOX replenish
valves in the replenishing LOX complex. The distribution line is protected from
overpressurization by Relief Valve A2110, Manual Valve A2115 can be used to vent
the distribution line to the atmosphere through Muffler A2116. Pressure in the dis-
tribution line is monitored by Pressure Gage A2111 and Pressure Switch A2113
through Shuttle Valve A2112. Test Connector A2107 is used to supply a calibrating
pressure to the pressure gage and pressure switch,

1.2.2.7 Tower Manifold Supply. Opening Manual Valve A2162 activates the 750-psig
GN2 tower manifold supply. Pressure in the distribution line is monitored by Pres-
sure Gage A2161, The line can be bled by Manual Valve A2163 through Check Valve
A2164 into Vent Manifold A2159.

1.2,2,8 Swing Arms Supply. Opening Manual Valve A2130 allows GNo at 750 psig
to flow from Distribution Manifold A2092 into the swing arm supply distribution line.
GNy at 750 psig flows to the swing arm control panels for control of the hydraulic
systems, and to the swing arms to purge and release the umbilical housings. The
supply to swing arm No. 2 is also used to actuate propellant shutoff valves. The
distribution line can be bled by Manual Valve A2131 through Check Valve A2132 into
Vent Manifold A2159.

1.2.2.9 Booster Line Valve Control Supply. GNo at 750 psig is furnished from
Distribution Manifold A2092 to the booster line control pneumatic valve (A587,
volume I) through remotely actuated Solenoid Valves A2135 and A2138. Solenoid
Valve A2135 controls the closing supply and is normally open so that closing pres-
sure is constantly supplied to the valve, When Solenoid Valve A2135 is energized,
it shuts off the closing pressure and bleeds the close control line through Check
Valve A2136 into Vent Manifold A2159, Solenoid Valve A2138 controls the opening
supply and is normally closed so that the opening control line is not pressurized
and is bled into the vent manifold through normally opened Manual Valve A2139
and Check Valve A2140. Solenoid Valves A2135 and A2138 are controlled by a
single switch so that they are energized and deenergized simultaneously. How-
ever, Manual Valve A2139 may be closed so the opening line will remain pressur-
ized and the booster line control pneumatic valve will remain open, even though
Solenoid Valve A2138 is not energized.

1.2.3 Valve Panel No. 9 Operation - Valve panel No. 9 (figure 3-3) receives GNg
and helium at 3000 psig from the PCD and distributes the gases at supply pressure
and reduced pressures to various launch complex and vehicle subsystems. The
valve panel is purged with GN9o at 50 psig through Orifice A5078. The purge supply
is activated during the countdown sequence to reduce fire hazards. The purge gas
is vented from the panel through calibrated Bleed Plate A5079 which maintains a
pressure inside the enclosure.

1.2.3.1 High-Pressure Spheres Supply. GNg at 3000 psig is supplied to two 20-
cubic-foot storage spheres and four 3-cubic-foot triplex storage sphere assemblies
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in the S-I stage. The gas in the 20-cubic-foot spheres is used to pressurize the S-I
stage fuel tanks after the vehicle is launched; the gas in the triplex sphere assem-
blies is used for the LOX /SOX disposal system. Opening Manual Valve A5001 allows
GNy at 3000 psig to flow through 5-micron Filter A5002, past monitoring Pressure
Gage A5004 to Solenoid Valve A5010. When Solenoid Valve A5010 is energized, the
GNg flows through Orifice A3052, Quick-Disconnect Couplings A3063 and B250,
Filter B251, and Check Valve B252 into Storage Spheres B253. (See figure 3-5.)
The charging GNy also flows through Check Valve B231 into Storage Spheres B232,
Pressure Switch B258, actuated through calibrating Manual Valve B257, actuates
at approximately 2800 psig and transmits a spheres pressure O signal to the launch
complex. The signal from Pressure Switch B258 is in the launch interlock circuit so
that the S-I stage engines will not ignite unless the pressure OK signal is present,
At launch minus one day, the spheres are filled to approximately 1500 psig. At
approximately launch minus one hour, the pressure in the spheres is increased to
the maximum (2800 psig). After launch, the GNy is released from Storage Spheres
B253 to the fuel tanks through three filters and automatically sequenced solenoid
valves. After approximately 70 seconds of flight, Solenoid Valves B233 and B234
are energized, When the solenoid valves are open, residual pressure in Storage
Spheres B253 is - qualized with the pressure in triplex Storage Spheres B232

through Manifold B235. Thus, the unused GNg in the fuel tank pressurization
spheres provides an additional supply for LOX/SOX vaporization.

Shortly before the S-I stage burns out, the RL10A-3 engines in the S-IV stage are
cooled with LOX. The chilldown LOX is exhausted into the S-I1/S-IV interstage.
Expansion of LOX in the rarified atmosphere causes solid oxygen (SOX) to form.
The presence of LOX/SOX and the possible presence of hydrogen in the interstage
constitutes an explosive hazard. Therefore, during S-IV stage chilldown, Solenoid
Valves B236 through B242 are opened and GNg flows through Plenum Chamber B243
and through the six Dispersal Manifolds B247 into the interstage. The GNy dilutes
the LOX/SOX and hydrogen and purges the mixture from the area. Solenoid Valves
B236 through B242 are energized sequentially by a programmed tape to maintain

a relatively constant GNy flow rate into the plenum chamber.

Manual Valve A5008 (figure 3-3) can be opened to bypass Solenoid Valve A5010.
Solenoid Valve A5009 bleeds the supply line through Muffler A5014 when the supply
is deactivated. Manual Valve A5007 can bw opened to bypass Solenoid Valve A5009.
Manual Valve A5006 is used to test Check Valve B252 on the S-I stage for leakage.
After the spheres are filled and the supply lines are deactivated and bled, any gas
detected at Test Outlet A5013 will be caused by a defective Check Valve B252.
Manual Valve A5005 can be used to bleed the supply line upstream of Solenoid

Valve A5010,

1.2.3.2 LOX Transfer Complex and S-I Stage Fuel Tank Vent Valve Opening

Control Supply. The LOX transfer complex and fuel tank vent valve opening con-

trol supply of 750-psig GNy is used to actuate pneumatic valves in the LOX transfer

complex and to open the vent valves on the S-I stage fuel tanks. GNo at 3000 psig

is routed from the valve panel No. 9 input line. The GNg input branches downstream .
of Filter A5002 to Pressure Regulators A5019 and A5018. Pressure Regulator A5019
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loads the dome of dome-loaded Pressure Regulator A5018, Pressure Regulator
A5018 reduces the 3000-psig GNo supply to 750 psig. The output flows past Relief
Valve A5020, Pressure Gage A5021, and Manual Valve A5022 to Solenoid Valve
A5023. When Solenoid Valve A5023 is energized, the GNg is routed to the S-I stage
through quick-disconnect couplings at swing arm No, 1 to open the fuel tank vent
valves. When Solenoid Valve A5023 is deenergized, the downstream line is auto-
matically vented through the vent port of the valve., Manual Valve A5022 can be used
to vent the line upstream of Solenoid Valve A5023,

A branch line upstream of Solenoid Valve A5023 routes the 750-psig GN, to the LOX
transfer complex where it is used to actuate pneumatic control valves (volume II),
Another branch line was formerly used to supply 40-psig GNy to a camera purge
circuit; however, the line is inoperative for launch vehicle SA-8,

1.2.3.3 S-I Stage Fuel Tanking Computer and Density Computer Sensor Supplie:s
Helium at 3000 psig enters valve panel No, 9 through Manual Valve A5046, flows
past monitoring Pressure Gage A5047, and through Filter A5048 to Pressure
Regulator A5050, The 450-psig output of the regulator is then routed into two branch
lines., Both lines are protected from overpressurization by Relief Valve A5073, The
helium in one branch flows through Orifice A5061, which reduces the pressure to 150
psig, past monitoring Pressure Switch A5063, and to Orifice A5064, Orifice A5064
further reduces the line pressure to approximately 16 psig. The actual pressure is

determined by the rate of flow through Orifice A5064 which is in turn determined by the
amount of fuel in the tanks (volume I). The 16-psig helium is supplied directly to

the S-1 stage fuel tank sensor through a quick-disconnect coupling at swing arm

No. 1. The 16-psig helium output from A5064 is also routed through normally open
Solenoid Valve A5066 to the fuel density computer and the fuel tanking computer.
The fuel tanking computer also receives fuel tank ullage pressure through normally
open Solenoid Valve A5070; however, the circuit is not supplied helium nor con-
trolled by valve panel No, 9.

From Pressure Regulator A5050, the other branch of helium flows through Orifice
A5053 which reduces the pressure to 150 psig, past monitoring Pressure Switch
A5055, and to Orifice A5056. Orifice A5056 further reduces the line pre~:zare to
approximately 16 psig. However, the actual pressure is determined by the rate of
flow through Orifice A5056 which is in turn determined by the amount of fuel in the
tanks (volume I). The 16-psig helium is supplied to the density sensor in the fuel
tank through a quick-disconnect coupling at swing arm No, 1. The helium output
from Orifice A5064 is also routed through normally open Solenoid Valve A5058 to
the fuel density computer.

1.2.4 Valve Panel No, 10 Operation - Valve panel No, 10 (figure 3-4) reccives GNog
and He at 3000 psig from the pneumatic control distributor (PCD). The valve pancl
distributes the gases at line pressure and reduced pressures to purge and bubbling
systems, pneumatically controlled equipment, and to vehicle pressurizing systems.,
GNg enters valve panel No. 10 through 5-microa Filters A5152 and A5153; Pressure
Gage A5156 monitors the panel pressure. The Gy then pressurizes Distribution
Manifold A5157 and adjacent piping to 3000 psig.
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Helium enters valve panel No. 10 through 5-micron Filters A5237 and A5238,
passes Pressure Gage A5241 and flows to a branch line which routes the flow to
the holddown arms release control panel, LOX bubbling supply equipment, LOX
tanking computer sensor equipment, and to the LOX tank pressurization supply
equipment. The following paragraphs explain the distribution paths of GN9 and
helium through valve panel No. 10.

1.2.4.1 S-I Stage Control Pressure System Supply. The S-1 stage control pres-

sure system receives GNg at 3000 psig from valve panel No. 10. When Solenoid

Valve A5158 is energized, the GNg flows from Distribution Manifold A5157 through

the solenoid valve and Orifice A6628 to Quick-Disconnect Coupling A6603. Manual

Valve A5159 can be opened to bypass the solenoid valve. The output line can be

bled by Manual Valve A5160 through Check Valve A5161 to Vent Manifold A5255.

Manual Valve A5162 and Test Outlet A5163 are used to test Check Valve B202 on

the vehicle for leakage. (See figure 3-5.) After the storage spheres on the vehicle

are filled, Solenoid Valve A5158 is deenergized and the output line is bled. Gas

detected at Test Outlet A5163 when Manual Valve A5162 is opened will indicate that

Check Valve B202 is defective. From Quick-Disconnect Coupling A6603, located on

short cable mast No. 4, the GN2 enters the vehicle through Quick-Disconnect

Coupling B200. From the quick-disconnect coupling the GN2 passes through

25-micron Filter B201, Check Valve B202, and into Storage Sphere B205, GNo

also flows to Solenoid Valve B207, and into Storage Sphere B206. When Manual

Valve B204 is open, Pressure Switch B203 transmits a high-pressure OK signal

to the launch complex indicating that the spheres are charged. The spheres can ‘
be vented by energizing Solenoid Valve B207. During normal operation, the GNo
from Storage Spheres B205 and B206 flows through 25-micron Filter B208 to Pres-
sure Regulator B209. From Pressure Regulator B209, GN9g at 750 psig is sup-
plied to control pressure Manifold B211. The control pressure is monitored at
the launch complex when Pressure Switch B213 actuates and transmits a pressure
OK signal. The control pressure manifold and distribution lines are protected
from overpressurization by Relief Valve B210 which vents GNo to atmosphere it
the pressure reaches 950 psig. The 750-psig GNg control pressure is routed
from control pressure Manifold B211 to various systems for actuating valves,

for purges, for pressurization, and the like.

The radiation calorimeter purge supply keeps the windows of Calorimeters B321
bathed in a flow of GNg2 to prevent products of engine combustion from being de-
posited on them. The flow is activated a few seconds before engine ignition by
energizing Solenoid Valve B220. The GNo then flows at 750 psig from control
pressure Manifold B211, through open Solenoid Valve B220, through each Orifice
B320, and into Calorimeters B321. The GNg is vented to the atmosphere after
leaving the calorimeters. The orifices, in addition to controlling the flow rate
of GNy to the calorimeters, also serve as a safety device to prevent depletion of
the control pressure system in the event of loss of a calorimeter.

1.2.4.2 Engine LOX Dome Purge Supply (Figure 3-4). GNo at 3000 psig is sup-
plied from Distribution Manifold A5157 to Pressure Regulator A5220 which reduces .
and regulates the pressure to 240 psig. The 240-psig GN2, monitored by Pressure
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Gage A5229, is supplied to the dome of Pressure Regulator A5232. Test Con-
nector A5230 is used to make an external test of the dome pressure and gage.
When Solenoid Valve A5222 is energized, the supply also loads the dome of Pres-
sure Regulator A5223 through Orifice A5221. Pressure Gage A5233 monitors the
pressure of the LOX dome purge bypass supply. When Solenoid Valve A5234 is
energized, the 240-psig GNg bypass supply is routed to Quick-Disconnect Couplings
A6502 and A6504 on short cable mast No. 2 for both inboard and outboard engine
LOX dome bypass purging. Manual Valve A5287 can be opened to bypass Solenoid
Valve A5234. The flow rate of the output is increased when Solenoid Valve A5222
is energized for full LOX dome purging by adding the output of Pressure Regulator
A5223 to the supply. The LOX dome bypass purge is activated when the thrust
chamber covers are removed and continues until just prior to launch. Full LOX
dome purge is activated just before launch and continues until overcome by LOX
pressure in the dome. The LOX dome purge supply pressure is monitored by
Pressure Switch A5227 which normally transmits a pressure OK signal to remote
monitoring equipment. Test Connector A5228 is used to make a calibration check
of the pressure switch. Test Connector A5225 is used to connect an external

gage into the output line. Relief Valve A5224 protects the output.dines from
overpressurization.

1.2.4.3 Thrust Chamber Fuel Injector Manifold Purge Supply. GNg at 3000

psig is supplied from Distribution Manifold A5157 to Pressure Regulators A5196
and A5199. Pressure Regulator A5196 reduces the pressure to 490 psig and the
output is routed past Test Connector A5206 and Pressure Gage A5205 to Solenoid
‘Valve A5198. The pressure is monitored by Pressure Gage A5205, Test con-
nector A5206 is used to make an external test of the gage and the GNg pressure.
When Solenoid Valve A5198 is energized the 490-psig GNg flows through the sole-
noid, Orifice A5197 and past Solenoid Valve A5154 to load the dome of Pressure
Regulator A5199. Solenoid Valve A5154 when energized, vents the dome loading
supply line. When the dome of Pressure Regulator A5199 is loaded, the pressure
regulator reduces the 3000-psig GNg input to 490 psig. The output is routed to the
vehicle through Quick-Disconnect Coupling A6503 on short cable mast No. 2. The
output is monitored by Pressure Switch A5203 through calibrating Shuttle Valve
A5202, The switch normally transmits a pressure OK signal to remote monitoring
equipment. Test Connector A5204 is used to make a calibration check of the switch.
The output line is protected from overpressurization by Relief Valve A5200. Test
Connector A5201 is used to connect an external gage into the output line.

When operations are complete, the output line is vented to atmosphere by opening
Pneumatic Valve A6084. Pneumatic Valve A6084 is closed by 750-psig GNg sup-
plied through normally open Solenoid Valve A6085 and opened by 750-psig GNo
through Solenoid Valve A6086. Simultaneous actuation of the solenoid valves causes
the pneumatic valve to open and vent the thrust chamber fuel injector manifold purge
supply line., The two solenoid valves receive their supply of 750-psig GN2 from the
launcher distribution circuit. The solenoid valves are housed in a valve box on the
launcher., The box is purged with 50 -psig GNg through Orifice A6082; Calibrated
Bleed Plate A6087 vents GNg from the box and maintains a low pressure within,

Check Valves A6088 and A6089 vent Solenoid Valves A6085 and A6086, respectively,
and keep foreign matter from entering the vent ports.
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1.2.4.4 Gas Generator LOX Injector Manifold Purge Supply. 3000-psig GN2 from
Distribution Manifold A5157 is supplied to Pressure Regulator A5208. The output
is monitored by Pressure Gage A5217 and is supplied to the dome of Pressure
Regulator A5211 through Orifice A5209 when Solenoid Valve A5210 is energized.
Test Connector A5218 is used tc make an external test of the dome loading supply
and the pressure gage. When the dome of Pressure Regulator A5211 is loaded,

it passes GN2 and regulates the output to 300 psig. The output is routed to the
vehicle through Quick-Disconnect Coupling A6608 on short cable mast No.4. The
pressure of the gas generator LOX injector purge supply is monitored by Pressure
Switch A5215 through Shuttle Valve A5214. Test Connector A5216 is used to make
a calibration check of the pressure switch. The output lines are protected from
over pressurization by Relief Valve A5212. Test Connector A5213 is used to
connect an external gage into the output line.

1.2.4.5 Fuel Bubbling Supply. GNg at 290 psig is supplied to the S-I stage for
fuel bubbling. The GNg2 is used to agitate the RP-1 fuel in the suction lines and
tanks to prevent slushing and foreign particle sedimentation after the stage has
been fueled. Opening Manual Valve A5267 allows GNy at 3000 psig to flow into
Pressure Regulators A5185 and A5186. Pressure Regulator A5185 is preset for

a 290-psig output which is applied to the dome of Pressure Regulator A5186. Pres-
sure Regulator A5186 then reduces the mainstream 3000-psig GNg to 290 psig in
accordance with the dome load. The 290-psig GNg output is supplied through
Solenoid Valve A5194 to quick-disconnect couplings and into the S-I stage. The
output line pressure is monitored by Pressurc Switch A5191 through Shuttle Valve
A5190 and Pressure Gage A5193. Test Connector A5192 is used to make a cali-
bration check of the pressure switch. Manual Valve A5187 is used to bleed the out-
put line when the supply is deactivated. The output lines are protected from over
pressurization by Relief Valve A5189.

1.2.4.6 Launcher Supply. Opening Manual Valve A5165 allows GNo at 3000 psig

to flow into Pressurc Regulators A5166 and A5167. Pressure Regulator A5166 is
preset for a 750-psig output which is applied to the dome of Pressure Regulator
A5167. Pressure Regulator A5167 then reduces the mainstream 3000-psig GNg to
750 psig. The 750-psig GN2 output is routed through Manual Valve A5169 to Service
Nipple A5170 and launcher Manual Valve A5177. The output line is protected from
overpressurization by Relief Valve A5168. The 750-psig GNg output is monitored
by Pressure Gage A5167 and by Pressure Switch A5174 through Shuttle Valve A5173.
Test Connector A5175 is used to make a calibration check of the pressure switch.
The line is bled by Manual Valve A5171 through Check Valve A5172 into Vent
Manifold A5255 when the supply is deactivated. When Manual Valve A5177 is
opened, the 750-psig GN, is routed to the launcher. The output pressure is
monitored by Pressure Gage A5183, and by Pressure Switch A5181 through Shuttle
Valve A5180. Test Connector A5182 is used to make a calibration check of the
pressure switch. The launcher supply line is bled by Manual Valve A5178 through
Check Valve A5179 into Vent Manifold A5255 when operations are complete.
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The GNg supply to the launcher is distributed by a 3/4-inch diameter line which
circles the launcher. The line supplies 750-psig GN2 to solenoid valves which
control some of the vehicle servicing operations, and operation of the umbilical
masts. The line also distributes pressure directly to the replenish LOX storage
facility and the environmental control facility to actuate control valves. When
Solenoid Valves A5602 and A5603 are energized, 750-psig GN32 is supplied to short
cable mast No. 2 to actuate mast firing circuits. When Solenoid Valve A5617 is
energized, 750-psig GNg is supplied to the S-I stage to open the fuel fill and drain
valve. When Solenoid Valves A5605 and A5606 are energized, 750~psig GN2 is
supplied to short cable mast No. 4 to actuate mast firing circuits. When Solenoid
Valve A5616 is energized, 750-psig GNo flows to the S-I stage to open the LOX fill
and drain valve. When Solenoid Valve A5618 is energized, 750-psig GN2 is supplied
to the S-I stage to open the LOX replenishing valve. When Solenoid Valve A5600 is
energized,750-psig GN9 is supplied to the fuel mast valve box assembly as a purge.
When Solenoid Valve A5601 is energized, 750-psig GN2 is supplied to the fuel mast
valve box assembly to release the fuel mast; also, a supply of 750-psig GNy is
supplied directly to the fuel mast valve box assembly to activate circuits which-

test the operation of the fuel mast. When Solenoid Valve A5604 is energized,
750-psig GNo is supplied to the LOX mast valve box assembly to release the LOX
mast; also,750-psig GNg is supplied directly to the LOX mast valve box assembly to
activate circuits which test the operation of the LOX mast. Supplies of 750-psig
‘GNjy are routed from the launcher directly co the replenish LOX storage facility

and the environmental control facility to actuate pneumatic valves within the respec-
tive facilities.

1.2.4.7 LOX Tank Pressurization Supply. The LOX tank pressurization supply

is used to pressurize the S-I stage LOX tanks just before launch. Opening Manual
Valve A5242 allows helium at 3000 psig to flow to Solenoid Valves A6028 and A6029
When the solenoid valves are energized, the helium passes through the solenoid
valves and Orifices A6068 and A6069 to a quick-disconnect coupling at short cable
mast No, 2, Pressure Switch A5291 monitors the output line. The helium output
line can be pressurized with GNg at 3000 psig through Manual Valves A5254 and
A5292 when pressure only is needed for checking components. Manual Valve A5288
bleeds the GN9 and helium output lines through Check Valve A5293 into Vent Manifold
A5255 when used in conjunction with Manual Valves A5254 and A5292,

1.2.4.8 LOX Tanking Computer Bottom Sensor Supply. The LOX tanking computer
bottom sensor supply is used to activate the bottom LOX sensor for the LOX tanking
computer, Opening Manual Valve A5289 allows helium at 3000 psig to flow to Pres-
sure Regulator A5280. The regulator reduces the pressure to 450 psig and the out-
put is routed through Orifice A6070 and A6071 to Solenoid Valve A6030. When the
solenoid valve is energized, 450-psig helium is supplied to the LOX tanking computer
and a quick-disconnect coupling on short cable mast No. 4. Pressure in the output
line is monitored by Pressure Gage A5281 and Pressure Switch A6031, Relief Valve
A5296 protects the line from over pressurization, When operations are complete,
the output line can be bled by Manual Valve A5290 through Check Valve A5294 into
Vent Manifold A5255,
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1.2.4.9 LOX Tank Bubbling Supply (Figure 3-4)., The LOX tank bubbling supply

is used to agitate LOX in the S-I stage tanks and engine suction lines just before .
launch. Opening Manual Valve A5268 allows helium at 3000 psig to flow to Pres-
sure Regulators A5244 and A5245. Pressure Regulator A5244 is presct to 315
psig and supplies the dome of Pressure Regulator A5245 which then reduces the
mainstream 3000-psig helium to 315 psig. The output from Pressure Regulator
A5245 is routed to Solenoid Valve A5607 on the launcher. When the solenoid valve
is energized, 315-psig helium flows through a quick-disconnect coupling at short
cable mast No. 4 and into the S-I stage. The output line is protected from over
pressurization by Relief Valve A5246, The line can be bled hy Manual Valve A5247
through Check Valve A5248 into Vent Manifold A5255, Pressure in the output line
is monitored by Pressure Switch A5250 through Shuttle Valve A5249, and by Pres-
sure Gage A5252, Test Connector A5251 is used to make a calibration check of the
pressure switch,

1.2,4.10 Holddown Arms Release Control Panel Supply. The holddown arms
release control panel supply is used to actuate the holddown arms so that the
vehicle is free to lift off the launcher. Opening Manual Valve A5269 allows
helium at 3000 psig to flow to Pressure Regulators A5270 and A5271, Pressure
Regulator A5271 is preset to 750 psig and supplies the dome of Pressure Regulator
A5270 which then reduces the 3000-psig helium to 750 psig. The output from
Pressure Regulator A5270 is routed to the holddown arms release control panel
on the launcher. The output line is protected {from over pressurization by Relief
Valve A5273. The line can be bled by Manual Valve A5272 through Check Valve
A5188 into Vent Manifold A5255. Pressure Gage A5277 and Pressure Switch
A5275 monitor the pressure in the output line. Test Connector A5276 is used to
make a calibration check of the pressure switch through Shuttle Valve A5274 .

1.2.5 Valve Panel A Operation - Valve panel A (figure 3-6) receives helium at

6000 psig from the PCD. The panel reduces and regulates the pressure and supplies
helium to the S-IV stage control pressure system, the launch complex purge
circuits, and to the helium cooler heat exchanger, Valve panel A also receives a
supply of GNg at 6000 psig from valve panel B. The GNg supply can be used instead
of the helium supply when system test and checkout is performed and thus conserve
the helium supply .

Opening Manual Valve A2300 allows helium at 6000 psig to flow into valve panel A
through Filter A2302, past monitoring Pressure Transducer A2304 and Pressure
Gage A2306, to Solenoid Valve A2312, Snubber A2308 protects the gage against
slamming; Test Connector A2310 is used to make a calibration check of the gage
and transducer. When Solenoid Valve A2312 is energized, the 6000-psig helium
flows past venting Solenoid Valve A2314, through Check Valve A2316, and is then
branched to Manual Valves A2343 and A2324, During operations, Solenoid Valve
A2314 is energized to close the venting port; Snubber A2385 keeps foreign matter
from entering the venting port of the valve. The branch line to Manual Valves
A2343 and A2324 can also he supplied with 6000-psig GN2 from valve panel B,
through Solenoid Valve A2320 and Check Valve A2317. The 6000-psig GNo supply
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line is vented through Manual Valve A2375 and Orifice A2322. Solenoid Valve A2318
and Snubber A2319 vent the GN2 supply lines. The GN2 supply to valve panel A is
activated for system tests and checkout to conserve helium. The following para-
graphs explain the distribution paths through the valve panel.

1.2.5.1 S-IV Stage Control Pressure System Supply. Opening Manual Valve A2343
allows helium at 6000 psig to flow to Pressure Regulators A2344 and A2349. Pres-
sure Regulator A2344 is remotely adjusted for an output of 3000 psig to load the
dome of Pressure Regulator A2349. The dome supply is monitored by Pressure
Transducer A2347 and Pressure Gage A2345. Snubber A2346 protects the gage
against slamming; Test Connector A2348 is used to make a calibration check of
the gage and transducer. Pressure Regulator A2349 reduces the mainstream
helium supply to 3000 psig in accordance with the dome load. The output is

routed past monitoring Pressure Transducer A2378 and Pressure Gage A2380, then
past Relief Valve A2381 to Solenoid Valve A2383. Snubber A2379 protects the gage
against slamming; Test Connector A2377 is used to make a calibration check of

the gage and transducer. The output line can be vented through Manual Valve A2382.
When Solenoid Valve A2383 is energized, 3000-psig helium flows through Filter
A2384, through Quick-Disconnect Couplings A3156 and E200 (figure 3-7), through
Check Valves E282 and E217 into Storage Sphere E218, and through Check Valve
E201 into Storage Sphere E202. The helium supply in Storage Sphere E218 is
monitored by Pressure Switch E315. The supply is routed through a controlling
solenoid valve to the LH2 container to maintain the container pressure (volume III).

The helium supply in Storage Sphere E202 is used to actuate pneumatic valves on
the S-IV stage. Pressure Switch E219 monitors the pressure in the sphere and
transmits a pressure OK signal to the launch complex. Relief Valve E204 protects
the storage sphere and high-pressure system against overpressurization. When
necessary, the storage spherc can be vented hy Solenoid Valve E203. The high-
pressure supply flows from the sphere, through 10-micron Filter E205, and
through Solenoid Valve E207 to Pressure Regulator E206. The regulator reduces
the pressure to 455 psig and the output is routed past monitoring Pressure Switches
E208 and E220 to Plenum Sphere E271. The plenum sphere reduces the pressure
fluctuations caused by the actuating valves demands on the pressure system. From
the plenum sphere, control pressure is supplied to solenoid valves in the LOX
system (volume II), in the LH9 system (volume III), and in the engine system
(volume IX).

1.2.5.2 GHg Vent Duct Purge. The GHy vent duct purge is a helium purge of
three ducts which vent chilldown GHy from the RL10A-3 engines. The three ducts
extend the length of the S-I/S-IV interstage and the S-I stage and exit through three
of the four stub fins.

The ducts are purged with helium from Storage Sphere B422 in the S-I stage. The

storage sphere is filled with helium at 3000 psig through a branch line from the
control pressure system charging line. The purge supply is routed from the
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storage sphere through Check Valve E262, Solenoid Valve E264, bypass Orifice
E263, Orifice E267, Orifice E268 and into the GH9 vent ducts. Bypass Orifice
E263 maintains a low-pressure purge in the ducts until Solenoid Valve E264 is
deenergized for full purge.

The GH9 vent duct purge begins approximately two hours before launch when
Storage Sphere B422 is charged to 1500 psig. Solenoid Valve E264 is energized at
the same time so that only a low-pressure purge through bypass Orifice E263 is
conducted. Approximately 50 minutes before launch, the purge rate i3 increased
and the storage sphere is pressurized to 3000 psig. The purge continues at the in-
termediate rate until the vehicle is launched. At liftoff, Solenoid Valve E264 is de-
energized and the normally open port allows full purge. The full purge continues
until Quick-Disconnect Couplings E266 and E272 are uncoupled at stage separation.

1.2.5.3 Purge Supply (Figure 3-6). Opecning Manual Valve A2350 allows helium at
3000 psig to flow to Pressure Regulators A2351 and A2355. Pressure Regulator
A2351 is manually adjusted for a 500-psig output to load the dome of Pressure Regu-
lator A2355. The dome supply is monitored by Pressure Gage A2352. Snubber
A2353 protects the gage against slamming: Test Connector A2354 is used to make a
calibration check of the gage. Pressure Regulator A2355 reduces the mainstream
helium supply to 500 psig in accordance with the dome load. The output is routed
past monitoring Pressure Transducer A2357 and Pressure Gage A2359 to Pressure
Regulators A2360 and A2364. Snubber A2358 protects the gage against slamming;
Test Connector A2356 is used to make a calibration check of the gage and transducer.
Pressure Regulator A2360 is manually adjusted for a 50-psig output to load the dome
of Pressure Regulator A2364. The dome supply is monitored by Pressure Gage
A2361. Snubber A2362 protects the gage against slamming. Test Connector A2363
is used to make a calibration check of the gage. Pressure Regulator A2364 reduces
the mainstrcam helium supply to 50 psig in accordance with the dome load. The out-
put is routed past monitoring Pressure Transducer A2366 and Pressure Gage A2368
to the distribution line. Snubber A2367 protects the gage against slamming; Test
Connector A2365 is used to make a calibration check of the gage and transducer.

The output line is protected from overpressurization by Relief Valve A2370; the

line can be vented by opening Manual Valve A2369. The 50-psig helium output is
routed through Solenoid Valve A2371 and Orifice A2372 to swing arm No. 2 to purge
LHo transfer equipment (volume III). The helium output is also supplied through
Solenoid Valve A2321 and Filter A2376 to swing arm No. 2 to purge the LHy transfer
line (volume II). Manual Valve A2386 admits the 50-psig helium to swing arm No. 3
to purge the GHo vent line (volume III).

1.2.5.4 Helium Cooler Heat Exchanger Supply. Opening Manual Valve A2324
allows helium at 6000 psig to flow to Pressure Regulators A2325 and A2330,
Pressure Regulator A2325 is remotely adjusted through a motor-driven, internal
loader. Normally, the regulator is set for a 3000-psig output. During the S-IV
stage propellant loading operation, however, the line supplics a 1000-psig helium
purge to the S-1V stage LHs9 container. At that time, Pressure Regulator A2325
is set for a 1000-psig output. The dome supply is monitored by Pressure
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Transducer A2328 and Pressure Gage A2326. Snubber A2327 protects the gage
against slamming; Test Connector A2329 is used to make a calibration check of
the gage and transducer. Pressure Regulator A2330 reduces the mainstream
helium supply to 1000 or 3000 psig in accordance with the dome load. The output
is routed past monitoring Pressure Transducer A2333 and Pressure Gage A2335
to the helium cooler heat exchanger. Snubber A2334 protects the gage against
slamming; Test Connector A2332 is used to make a calibration check of the gage
and transducer. The output line is protected from over pressurjzation by Relief
Valve A2331: the line can be vented by opening Manual Valve A2336.

1.2.6 Helium Cooler Heat Exchanger Operation - The helium cooler (figure 3-6)
receives helium at ambient temperature and at 1000 or 3000 psig from valve panel
A. It uses LH9 to cool the helium supply to valve pancl B. The cold helium at
1000 psig is used to purge the S-IV stage LHg container. The cold helium at 3000
psig is used to fill cold helium storage spheres on the S-IV stage and, to pressurize
the S-1V stage LH9 container prior to flight.

The ambient helium passes through Helium Cooler Heat Exchanger A3950 through a
coil immersed in LHy., The LH, surrounds the coil and cools the helium to - 410F;
Temperature Transducer A3952 monitors the temperature of the cold helium leav-
ing the helium cooler. LH, for operation of the cooler is received from the LHg
main fill and replenish control (volume III). Liquid Level Sensor A3951 monitors
the level of LHg within the cooler and transmits demand signals to the LHo main
fill and replenish control. Gaseous hydrogen boiloff from the cooler is vented to
the LHo burn pond. Pressure in the jacket of the cooler is monitored by Pressure
Transducer A3953; the jacket can be vented through Manual Valve A3954.

1.2,7 Valve Panel B Operation - Valve panel B (figure 3-6) receives GNg at 6000
psig from the PCD. The panel reduces and regulates the GNo pressure and distri-
butes the output to the S-IV stage LOX transfer equipment and the LHq transfer
equipment, Valve panel B also receives a supply of helium at 1000 or 3000 psig from
the helium cooler heat exchanger for transfer to the S-IV stage.

Opening Manual Valve A2519 allows GNg at 6000 psig to flow into valve panel B
through Filter A2520, past monitoring Pressure Transducer A2521 and Pressure
Gage A2522 to Pressure Regulators A2527 and A2529. Snubber A2523 protects the
gage against slamming; Test Connector A2524 is used to make a calibration check
of the gage and transducer. The 6000-psig input is also supplied to valve panel A
through a branch line downstream of the filter. The input‘line can be vented through
Manual Valve A2525, Orifice A2526, and Snubber A2588. Pressure Regulator A2527
is manually adjusted for a 3000-psig output to load the dome of Pressure Regulator
A2529, The dome supply is monitored by Pressure Gage A2528. Snubber A2530
protects the gage against slamming; Test Connector A2531 is used to make a
calibration check of the gage. Pressure Regulator A2529 reduces the mainstream
GNy supply to 3000 psig in accordance with the dome load. The output is routed
past monitoring Pressure Transducer A2535 and Pressure Gage A2532 to Pressure



Regulator A2536, and through Orifice A2591 to Pressure Regulator A2540.
Snubber A2533 protects the gage against slamming; Test Connector A2534 is
used to make a calibration check of the gage and transducer. Pressure Regulator
A 2536 is manually adjusted for a 750-psig output to load the dome of Pressure
Regulator A2540. The dome supply is monitored by Pressure Gage A2537.
Snubber A2538 protects the gage against slamming; Test Connector A2579 is
used to make a calibration check of the gage. Pressurc Regulator A2540 re-
duces the mainstream GNg supply to 750 psig in accordance with the dome load.
The output is routed past monitoring Pressure Transducer A2544 and Pressure
Gage A2543 to Manual Valve A2549 and Solenoid Valve A2546. Snubber A2542
protects the gage against slamming; Test Connector A2541 is used to make a
calibration check of the gage and transducer. The output line is protected from
over pressurization by Relief Valve A2545; the line can be vented by opening
Manual Valve A2548, The following paragraphs explain the distribution paths
through the valve panel.

1.2,7.1 Purge Supply. Opening Manual Valve A2549 allows GNo at 750 psig to
flow to Pressure Regulator A2550 and through Orifice A2592 to Pressure Regulator
A2551. Pressure Regulator A2550 is manually adjusted for a 50-psig output to load
the dome of Pressure Regulator A2551, The dome supply is monitored by Pressure
Gage A2554, Snubber A2553 protects the gage against slamming; Test Connector
A2552 is used to make a calibration check of the gage. Pressure Regulator A2551
reduces the mainstream GNg supply to 50 psig in accordance with the dome load.
The output is routed past monitoring Pressure Transducer A2555 and Pressure
Gage A2556 to Solenoid Valves A2561 and A2563. Snubber A2557 protects the gage
against slamming; Test Connector A2558 is used to make a calibration check of the
gage and transducer. The output line is protected from over pressurization by
Relief Valve A2559; the line can be vented by opening Manual Valve A2560. When
Solenoid Valve A2561 is energized, the 50-psig GNg output is supplied through
Filter A2562 to swing arm No. 2 to purge the S-IV stage LOX transfer line (volume
II). When Solenoid Valve A2563 is opened, 50-psig GNy is supplied to swing arm
No. 2 to purge the umbilical housing (volume IX), and the LOX transfer equipment
(volume II).

1.2,7.2 Control Pressure Supply. Energizing Solenoid Valve A2546 allows GNgy

at 750 psig to flow through Filter A2547 to solenoid valves which control the
actuation of pneumatic valves. One branch of the output is supplied to swing arm
No. 3 for actuation of the GHg vent release (volume VII). A second branch supplies
the 750-psig GN, output to the LHg main fill and replenish control (volume III) and
to the LOX fill and replenish control (volume ). The 750-psig GNg is also used
within valve panel B to control the cold helium supply lines.

1.2.7.3 Cold Helium Supply. Two supply lines of cold helium are routed through
valve panel B. The cryogenic helium is supplied to valve panel B by the helium
cooler heat exchanger, Pneumatic valves which control the pressurized flow in
the supply lines receive their actuating pressure from within the valve panel.
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When Solenoid Valve A2584 is energized, GNg at 750 psig opens Pneumatic Valve
A2583, Cryogenic helium at 3000 psig then flows through Orifice A2582, Pneumatic
Valve A2583, and Filter A2587 to swing arm No. 2 to fill the cold helium storage
spheres in the S-IV stage (volume 1), The output line can be vented by energizing
Solenoid Valve A2585 so that 750-psig GNy will open Pneumatic Valve A2586.

When Solenoid Valve A2578 is energized, GN, at 750 psig opens Pneumatic Valve
A2539. Cryogenic helium at 1000 or 3000 psig then flows through Orifice A2581,
Pneumatic Valve A2539, Check Valve A2580, Manual Valve A2573, and Filter A2574
to swing arm No, 2, When the helium is at 1000 psig, the supply is used to purge
the S-IV stage LHo tank. When the helium is at 3000 psig, the supply is used to
pressurize the LHy tank (volume ). The output line can be vented by energizing
Solenoid Valve A2577 so that 750-psig GN9 will open Pneumatic Valve A2576, The
output line can also be vented by opening Manual Valve A2575.

1.19



12°1
weaderq yoorg waisAg UOTINGIIJSI( OTIBWMNAUJ

*T-1 2and1g

14

!
¥IHONAY
7] 39v1s I-s —_——— — o — — — — — — (TIX) A7ddNS 1S31.1Svyw 1304 1_
[warsis 3unss3ad 10¥1N0OD () A1ddNS SIATVA 108 INOD : —1 - —_
! _ ONINGILIANOD TIV11Y0fl 39V15 1-S NOILYLS T04LNO QNNOAI SiL¥MOLAY A4 39304
| | () s o, aouiney H @ s S
(IME) A1ddNS NOILYZIdNSsIug ALITIDVd 39v30L (JAX ) A1ddNS ATddNS  3230d QI04INVW  yg)337NI v
— e — — — — ININJIND3 HOTYN HO WILSASENS X083Y39 INIONI _ _ A1ddNS ONITEENE  9Isd Sit IATVA _ 3080 INOG ONII@SnE  HOLOIFNI XOd 1304 R DS v
vayy ¥Orvw 39404 X071 39v.s IS s TTTL_1041NOD | I X071 ANIONI 1304 dOLV¥INIOSYD ol SWAY NAOGA10H
(I} A7ddNs 1041N0) ONISOTD _ ¥3L3IWIH0TY) _ (TIE) A14dNS 1531 LSYW X0 39VLS I-$ 39VIS I-5 39VISI-S LSNAHL
‘CERER] JATYA ONIHSINI T3 X0 _ NOILYIGVY _ . _ “ 39¥16 I=$ j{]
FJANYA : SRR S N | R P MR A I
(L) AVddns | [ (TX) ANddNS ISYITIY LSYW O] —— JO¥1NOD oioNqanveg 2 .- — ;7 | —— ~—\|———,—[——I 4 F oN aH |
TOJLNOD IONINIJO SIATVA 01 'ON 1INV Nzc Ing Ino Ino N9 N9 oK aH _
43173¥ ANY LN3IA ANV X0 _ | | 3819 :
IATVA : ¥3JN034 03 8350034
'WILSAS (IL"'1) A1ddns | 915d 05¢L LERDLEL] _ (X)) A1ddnS 3SYITIV USYW 1IN e S0 (0 | ¥abnasa FERNLER] %¥3153133Y 430Na3y 43d>na3y S I80SSI 04 ww%mumw 38055394 1041NOD |
SILYWNING ML OL *1NdNI 34NSSIA ¥ ONIATNAANS JOMLNOJ INISO1D N 33n$53%4d 3u0ss3ud 34NS$S3Ad 390553 d R EED) 13N$$34d N o 53 583 Ny _
WILSAS TYNOILONN S IHL $3S5NISIA ¥O0 *1NdLNG JATIVATHd INYII3d0ONd | 915d 06£/000¢ i YSITS | 9l5d 5154 o154 91sd 915d asi4 gy . 9 b . 431114
3¥Ns538d ¥ ONIAIIIIY WILSAS TYNOILONAS 3HL (IE ) A1ddNs 39380d LSYW 1304 1oRLNOD OvZ/000€ 062/000¢ 00£/000¢ 06%/000¢ 052/000¢ sv/ |
$3SSNISIQ LYHL IWNT0A IHL SII41INIAI WYFOVIQG SIHL | _ _ , )
NO ININYIddY TYHIWNN NYWOS TYIILIHINIUY ¥ | —_—— e = — e e e e e
_ (TIK) A1ddNS ONI¥IS IATVA L - e -
‘310N | wwwm_uum Z 'ON LSYWN 318YD LYOHS J0¥1NOD _ _ »
| _ (T) 10¥INOD _ ,
_ 3AIVA
_ ININIJO 3ATVA NIVEQ _
L - __ tNo URRFRENFELIZ0S &3 1031NOD _
! i —_ - T - - - ==
3oVis Al [WaLsAs K7ddns NOILYZINNSS3¥d NYL 1303 | w q (IK)AMddNSONIMIG | 3ATVA | !
-~ g . W 378¥D 130H 04LNOY
(ZT) s311ddns | g ¥ "ON LSVW 3 LH0HS
35%nd INIONI (1) Alddns ! SI¥IHdS s |
J041INOD 3ATVY NOILYZIdNSSIYd 4 39VH0LS @ (IL) T0YLNOD ININIJO JATVA IATIVA
ANOD A TvA (XI) A1ddns WNVL 1304 _ o INIHSINITd 3 X0 39¥1ST-§ J04LNOD o
2, A30L1HS XO1 ONY g 1081NO TS o odns _ 9154 05 T~ "¢ N 7anvd 3AVA B
H1 ¥3LVaH WNIT3H ] I . . :
— (T) T04LNOD ONINIJO IJATVA JATVA Ing |
(IL) A1ddns 1031802 Wa1sAS 3unss3ng TomLnoo ) - ===z z NIV¥Q ONV 1714 X0T 39VIST-S ] 041N0D |
JATVA NIVHA ONY  <—@ WILSAS 3UNSSIAL T0ALNOD —_— e T = — | — — | N9 9154 05
1714 ¥3INIVINOGD X0 [waLsks Ivsodsia xos/x01 ) 915d 067 A1ddns 393nd 13NV ,
4 U3NIVANOD X | _ (IR A1ddns 393Nd Tv1¥13373 ¥3HINNVT
9Isd ssv | ¥3ona3y | | 1 Q104INVW 301D3rNI 13N4d I — Ing
(IL) A7ddNS TONLNOD 3ATYA L, 9NSSI 3d _ (9) | 13 ¥IGWVHD LSNAHL 39VIST-S IALVEIdONI S| — ¢
LINIA ¥3INIVINOD XO1 _ H 91sd §54/000¢ | | SQ104INYW S3YIHJS 3 x0d | (TE) AT7ddNS ¥OLYINOIY 915d 0§
i 39vH0LS K 104 LNOD IATVA T041INOD 533 z T . N N
_ Ivs¥adsia o TUEINE e [ eting 30und | N9 [4o1naisisiao 10uin0s |
(TIL) A7ddNS NOILYZI¥NSSINd _ o 215d 000E _— I | _ oz?zm> 91sd 05 | mu:u:oww [ J1LvWN3Nd I
dN-INYW ¥INIYLNOD W1 _ P | WILSAS 39dNd SLING LNIA LHO i | Ino g | * orey %WSS | |
N
(IT) ANddns _ _ ¥33na3y
JO¥LINOD wm<> NIVIQ ¢ _ SIAIHAS _ m%km»mﬂ“%w | SIATIVA SIYIHJS _ _ SIATVA A0 4INVW SIAATIVA _ (1) >Jmﬂ_mm.mwwumumoﬂm_ﬁnmw Allchmvl Jwbuu%u (IX) $311ddNS 394N INISNOH 9)sd 05 | I JUNSSIT A oH _
ANV 1714 ¥3NIVLINOD Ly _ JOVAOLS IN3A ZHo _ TO¥LNOD I9VHOILS _ _ JOALNOGD INIXIW 3401NHS X071 39VISI-S aH = SIHILIMS LOVH13Y¥ ANV 4401410 . Zno [ ¢ 915d 000£/0009 _
(IL) ATddNS T0¥LNOD 3ATVA [ _ | _ (K ) $311ddns 9154 05 | “ _ 2I15d 0009 | ZT ) A33LLve
; ~————
LNIA ¥INIVINOD ZHT L. ] _| 1 ___ —_——— e 51sd 00¢ 393Nd INISNOH ! I °H %o«&of
(XT) Alddns e S R N ATddNS NOILYZI¥NSSAAd .29 Ot | IATVA LSYW 378YD LAOHS Ing | | N9
39¥Nd ¥OL33NI 13n4 | | INVL X0 3DVLSI-S °H T0¥LNOD (IIX) $311ddNS o15d 05 | _ 1081803 _
L -_— — ©39¥Nd 1AINVd —————— anv _
103 1NOD WAV ONIMS N | _ ¥314
(IL) ANddNS FATIVA 91sd 7 | (IE) Addns | |
— ONIHSINITd3Y TN _
; AR T, Ry E i
¥3M0L T¥ITIEWN oH
—_————————— — = (D 393nd NI - (1) A1ddns 915d 5z | 915d 5205 " ¥3on033
_Im TINVd JATVA I_ z 401VINO3YN Lsnrav — ) I¥NSSIYD IND _
_ _ 1N3A 2N . , 1343717304 t-d¥ tNo | '] 9154 0005/0009 _
. —_— = _ ) A¥ILLVE
(IL) A1ddns 19154 o0t | IATVA () 393nd 3INN — 6 ON 1aNYd 3ATvA 3 (I) T04LNOD 215d 05/ | ATVA _ : 2154 0009 1 9va0LS
NOILYZINNSSIAd LHOITIINd w 1081N0S _ 93ISNYAL TH m , IATVA 4315008 53 _ "7 3
HINIVLNOD W1 39v1s ZI-s | °H 0700 Y I3NVd 3ATVA (T) 43LNJWOD ININNYL ' 1 I g S-St o | 10¥1NOD | 289 A
_ _ (Ir) 393nd m>w<> I _ 7304 01 34N$S3¥d 39V | _ 3 (IE) $311ddNs 35v3133 orsa osL | _ 0¥ LNOS |
| _ 440.NHS 434SNVAL tHY _ _ I aATvA | o INISNOH ANV 10 1NOD _ any
91sd 000¢ IATVA na3sy JOHLINOD | o L NN aNawnN e — — T z %¥30NAa3y 331714
(IL) AVddns 113 AR (TI) 394nd INITANOD 215d 0§ wmm%amxa | QION310¢ o | LINN LNIWNALSNI WaLsAS Avaans Tl W3 ISAS DITNVYGAH WAV ONIMS No | Fu0se 3 u o |
STUIHAS 39VA0LS °H 0103 | °H @105 | AIISNVAL IHT sH =*—| 9154 05/000¢ | . | ~ ONI¥Y3E SV | 918d 05¢ | 91Sd 052 000€ _ |
() A1440S IATY _ (1) $3NVL 13Nd 39VIS1 S Wou4 T s A1ddns | A14dns 321AB3s Tv¥aN3d L B
._omn;»ouanw_ﬂw»&b _ | | _ 3¥NSSI¥d IIVITIN ANVL I3 | 3 ONINYIE  9isd 0t | ¥3ona3y | GT04INYW ¥3m o | —
S 33Nss3ud
ANV 1714 X0 39V 1S AT 5 . | T0¥LNOD | SYO WYy0d41vid — 1ddns 0¥ LNOD
- | | osen (mponey) w | 2 VLS oo™ || owaoipme | | Fsarans o o
IL) A7ddNS SIATVA | 91Sd 05/ z ¥3d5nNa3y _ | FESRIP] _ o vZt-ls z | 431714
JOULNOD HSINI 14Ty o } H1™  <— aNV 1714 NIVW _ 39055324 . o | | WHY ONIMS ND
ANY 17t4 Nivw 2y | - wWodd Ty | (I) 331NdWOD | i z [
| _ 91sd 000£/0009 ALISNIQ ONY 4310410 - I Vo 2 _ _ | araam
N9 39VIST- |
(IIX) AddNS 35¥3138 1NIA THO _ | | INDINVL 1304 39VLST S *H 9isd 560 | 3¥nss3Ad | o | IUIHS |1 o1sd ooo¢ 9154 000¢ aNy
] (I) A1ddNs YOSNIS ¥3LNJWOD v m ZNo
_ os| #3onaay | | ¥39NVHOX3 9154 000¢ , 43ona3x I 1 aNY 33109w03 918d 5££000€ [ _ | 39VH0LS _ pa— g | 431714
(T) 394Nd IATIVA 44010HS . olsd 08 JYNSSI ¥d 1v3H mx:ﬂw\ﬂa _ C.ﬁ%hbzw:» 73N4 39VIS IS _ S L | L
HI4SNVYYL X0 1 -5 N9 43100 3H LIN3IgNWY 91Sd 000£0009 # - — _—_— — e —— = =
334SNV31 X071 39vis AT _ 915d 06/05¢ J a3 oo | _ (1) 704 .1NO3 ININI4O m>._H<> 915d 052 | 37onaan ™
LN3A 1304 39VIST-§ ) b
() 394nd ONITdNOD | l _ () g A TSI S N9 o15q 05z | 33NSS3d _
8345NYEL X0 39VLs TI- _ 435063y _ _ I _ T ausvaL x01 39vLs aT A ? L 0134 05470008 915d 000¢
NOD 9 2
3¥NSs33d _ aNOd N¥Nng Zu1 | oyl | N —_————— - N _
( fIX) 395¥nd ONISNOH [ 915d 0§£/0009 01 IN3A [ 1 L. _915d 0009
AVIITNENWN 7 "ON WAY ONIMS _ _ r — aH _
| 915d 0009
(X 39dNd INIT _ . o15d 0009 . Zno 5d 000
¥IASNYHL XOT 39V1S KT~ —— e ———— T — 5 NO T T—— -— ; _




SECTION 2

INDEX OF FINDING NUMBERS

This section contains an alpha-numerical list, by finding number, of pneumatic
distribution system components that function during a prelaunch countdown, during
vehicle flight, or in the event of a launch abort. The finding numbers listed identify
components on the system schematic diagrams provided in section 3. Additional
columns in the index of finding nymbers provide pertinent information such as com-
ponent description, function, part number, and the supplier's name and part number.
A break will occur in the alpha-numeric sequence of finding numbers when a com-
ponent or component series is non-functional during the countdown, functional only

in the event of a malfunction, functional only for a maintenance operation, or part

of another functional system.

The letter prefix of a finding number identifies the component with either the launch
complex or an area of the launch vehicle. The area associated with each prefix is

noted below,

FINDING NUMBER

PREFIX DESIGNATED AREA
A Launch complex
B S-1 stage
E S-1V stage
G Instrument unit
H Payload A
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SECTION 3
MECHANICAL SCHEMATICS

This section contains mechanical schematics that reflect all of the components

involved in the functional operation of the pneumatic distribution system during
a normal countdown sequence.

For a definition of the mechanical symbols used, see MSFC-STD-162A,
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APPENDIX A

LISTING OF LAUNCH VEHICLE SA-8 AND LAUNCH COMPLEX 37B VOLUMES

Volume Title
1 RP-1 Fuel System
1I LOX System
I LHo System
v Nitrogen and Helium Storage Facility
\Y% Pneumatic Distribution System
VI Environmental Conditioning Systems
vii Launch Pad Accessories
vl H-1 Engine and Hydraulic System
X RL10A-3 Engine and Hydraulic System
X Separation and Flight Termination Systems




